
11/4/2009 CERES Science Team Meeting, Fort Collins, CO 1 

Paul Stackhouse, David P. Kratz, Takmeng Wong, (NASA LaRC) 
Shashi Gupta, Anne Edwards and Anne Wilber (SSAI) 

Seiji Kato, David Doelling and Erika Geier (NASA LaRC) 
And the Atmospheric Science Data Center Team (SSAI) 



11/4/2009 CERES Science Team Meeting, Fort Collins, CO 2 

•  Objectives 
•  Processing and Data Products 
•  Data Product Validation 

–  Surface measurements 
–  CloudSat observations 

•  Scientific and Applied Science Uses 
–  Example: TOA Variability 

•  Future Plans 
•  Summary and Conclusions 
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CERES-like Single Scanner Footprint (SSF) 
(Terra and Aqua overpasses; 30 km nadir; 

Processed through near 10/30/2009) 



TOA SW Up
 TOA LW Up


Surface SW Up
 Surface LW Up
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CloudSat Fluxes vs. FLASHFlux (L’Ecuyer et al., 2008) 

Outgoing LW (a) 
and SW (b) RMS 
Flux differences


Surface LW (c) 
and SW (d) RMS  
Fluxes differences
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FPX – Fort Peck, MT; SXF – Sioux Falls, SD; BON – 
Bondville, IL;  

DRA – Desert Rock, NV;  TBL – Table Mountain, CO;  
PSU – Penn State, PA; GWN – Goodwin Creek, MS 
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Instantaneous validation against SURFRAD 
measurements from April 2007 - March 2008 
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FLASHFlux Gridded and Temporally 
Averaged Data Products 

(Terra+Aqua; Hourly/Daily; 1ox1o resolution; 
Processed through about 10/28/2009) 
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(Terra+Aqua; Daily; 1ox1o resolution) 
TOA SW Up
 TOA LW Up


Surface SW Up
 Surface LW Up
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Global Averaged TOA Flux Estimates 
•  We were invited by NOAA/NCDC 

last November to participate in 
their special annual BAMS 
report on the “State of the 
Climate in 2008”. 

•  Issue appeared in Aug. 2009, 
providing estimates of changes 
in year to year Global Earth 
Radiation Budget for the first 
time. 

•  These data have now been 
extended and used longer 
overlap with CERES ERBE-like 
products. 



Data Merging Process 



Data Merging Process 



Global Mean Differences and Adjustment Factors 
(Original) 



Global Mean Differences and Adjustment Factors 
(New) 



Deseasonalized Anomalies (Preliminary) 

•  Large decrease in global mean outgoing 
longwave radiation in 2008 

•  Smaller decrease in global mean 
reflected shortwave in 2008 

•  Large increase in global mean net flux 
in 2008  

•  Majority of net flux increase (~84%) 
from decrease in longwave 

•  FLASHFlux calibration issue in 2008 or 
real climate change signal? 



Deseasonalized Anomalies (Updated) 

•  Large decrease in global mean outgoing 
longwave radiation in 2008 – same 

•  Decrease in global mean reflected 
shortwave in 2008 (+0.19 Wm-2) 

•  Large increase in global mean net flux 
in 2008 (slightly larger +0.18  Wm-2) 

•  Majority of net flux increase (~69%) 
from decrease in longwave 

•  FLASHFlux showing realistic variability 
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•  Transition of Operation Code to Cluster 
System at ASDC 
–  MOA tested more worked required 
–  Need Clouds, Inversion, FLASH TISA 

•  Prepare for new operational reanalysis from 
GMAO 
–  Resolution now 0.25 lat x 0.3125 lon, new levels 

•  Deliver and test non-GEO version of CERES 
TISA to: 
–  Estimate all-sky/clear-sky TOA and Surface fluxes 
–  Provide monthly averaged maps 

•  Develop new products and subsets 



Global TOA Monthly

Time Series


FLASH

Temporal


Interpolation

TOA & Surface


Averages


FLASH

Grid hourly


 TOA/Surface

 Fluxes


Global Monthly 

Averaging 


Scaled and filled

TOA 


FLASH DAYAVG:

Local Time TOA/Surface


Hourly/Daily Averages


FLASH

SFC_HR


                 Legend

               MOA (SS1)

               Clouds (SS2)

               Instantaneous Fluxes (SS3)

               Time and Space gridding (SS4)

               Time and Space averaging (SS5)

               User Data and Interfaces (SS6)

               GGEO: Phase2 (SS7)

               Future products proposed  


Generate

FLASH

Spectral


Correction

Coefficients


Inversion

& Surface

 Estimation


FLASH

SSF


FLASH

SCC


FLASH

Spectral


Response

Functions


Update Clear

Reflectance


History


Determine

Cloud Properties


MODIS Imager data

MOD03: geolocation


MOD02S: subset radiance

MOD04: aerosol       


CERES

Snow &Ice:


ESNOW/EICE


FLASH

Clouds (SSFI)


CERES Radiances

Terra/Aqua Baseline1QC


 IES


CRHU:

 Clear Reflectance


History Update


CRH:

 Clear Reflectance


History


FLASH MOA:

Meteorological,


Ozone & Aerosol

data


NCEP

SMOBA


ozone


Regrid

Humidity &

Temperature


Fields


GEOS-DAS

GEOS 5.1


SSF 

Subsetter


Subset Data Sets 

for S’COOL


 and Validation 


11/4/2009 23 CERES Science Team Meeting, Fort Collins, CO 



Global Mapped 

TOA and Surface 


Monthly

Averages


FLASH

Temporal


Interpolation

TOA & Surface


Averages


FLASH

Grid hourly


 TOA/Surface

 Fluxes


FLASH

Daily gridded


Data

Processor


CERES

NonGEO


TISA

(Ed 3)


FLASH DAYAVG:

Local Time TOA/Surface


Hourly/Daily Averages


FLASH

SFC_HR


FLASH SFC_Daily:

Daily Gridded TOA/Surface


Fluxes and Clouds


                 Legend

               MOA (SS1)

               Clouds (SS2)

               Instantaneous Fluxes (SS3)

               Time and Space gridding (SS4)

               Time and Space averaging (SS5)

               User Data and Interfaces (SS6)

               GGEO: Phase2 (SS7)

               Future products proposed  


Generate

FLASH

Spectral


Correction

Coefficients


Inversion

& Surface

 Estimation


FLASH

SSF


FLASH

SCC


FLASH

Spectral


Response

Functions


Update Clear

Reflectance


History


Determine

Cloud Properties


MODIS Imager data

MOD03: geolocation


MOD02S: subset radiance

MOD04: aerosol       


CERES

Snow &Ice:


ESNOW/EICE


FLASH

Clouds (SSFI)


CERES Radiances

Terra/Aqua Baseline1QC


 IES


CRHU:

 Clear Reflectance


History Update


CRH:

 Clear Reflectance


History


FLASH MOA:

Meteorological,


Ozone & Aerosol

data


NCEP

SMOBA


ozone


Regrid

Humidity &

Temperature


Fields


GEOS-DAS

GEOS 5.1


SSF 

Subsetter


Subset Data Sets 

for S’COOL


 and Validation 


Customized Global

Data Sets


Subset data

for Users


11/4/2009 24 CERES Science Team Meeting, Fort Collins, CO 



11/4/2009 CERES Science Team Meeting, Fort Collins, CO 25 

•  FLASHFlux Operational and … 
–  Producing global TOA/surface cloud products and radiative fluxes 

within 1 week after Terra/Aqua overpass  
•  SSF products for both Terra and Aqua now used by CloudSat, CERES 

Science Team, S’COOL and soon CALIPSO 
•  TISA products providing 1ox1o global hourly/daily fluxes for Terra+Aqua 

data shown accurate for scientific analysis (e.g., TOA Global averages, 
Arctic Analysis CloudSat, NEWS) and agricultural use (e.g. Agriculture). 

–  Has large potential for considerably more usage in both science 
(data analysis and assimilation) and applied sciences (energy) 

–  Demonstrates potential as part of future systems like NPP and 
NPOESS 

•  FLASHFlux Is Working Towards …  
–  Transitioning production system to new cluster based system 
–  Providing new operational monthly products and other products 
–  Preparing for new operational GMAO analysis 
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TOA Radiation Datasets 

Most accurate using new CERES algorithms 
(updated in-orbit calibration, new CERES 
ADM, MODIS scene ID, best diurnal cycle 
using GEO data, ..) with global net radiation 
anchored to ocean heat storage value  

FLASHFlux  
Terra+Aqua 

7/2006 to 12/2008 

CERES Terra 
ERBE-like ES4 
Edition2_Rev1 

1/2003 to 8/2007 

CERES Terra  
EBAF Edition1A   
3/2000 to 10/2005 

Not as accurate as EBAF, but highly stable, 
using old ERBE algorithms (updated in-orbit 
calibration, ERBE ADM, ERBE scene ID, 
ERBE constant meteorology, ..)  

May contain calibration drift; based on new 
CERES algorithms (new CERES ADM, MODIS 
scene ID, enhanced diurnal cycle with Terra + 
Aqua data, ..) with constant calibration 
coefficients from last known CERES values  



TOA Radiation Datasets 

Most accurate using new CERES algorithms 
(updated in-orbit calibration, new CERES 
ADM, MODIS scene ID, best diurnal cycle 
using GEO data, ..) with global net radiation 
anchored to ocean heat storage value  

FLASHFlux  
Terra+Aqua 

7/2006 to 9/2009 

CERES Terra 
ERBE-like ES4 
Edition2_Rev1 

1/2003 to 12/2008 

CERES Terra  
EBAF Edition1A   
3/2000 to 10/2005 

Not as accurate as EBAF, but highly stable, 
using old ERBE algorithms (updated in-orbit 
calibration, ERBE ADM, ERBE scene ID, 
ERBE constant meteorology, ..)  

May contain calibration drift; based on new 
CERES algorithms (new CERES ADM, MODIS 
scene ID, enhanced diurnal cycle with Terra + 
Aqua data, ..) with constant calibration 
coefficients from last known CERES values  
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•  Global, Land and Ocean Assimilation 
–  GMAO GEOS => global validation of cloud 

radiative effects 
–  GLDAS => 1x1 fluxes useful for input to coarse 

assimilation runs & analysis 
–  Ocean Analysis => useful for input to ocean 

analysis project (WHOI) 
•  Energy Applications 

–  Independent daily data sets required for Building 
Monitoring and Targeting Program (NRCAN 
RETScreen) 

–  Consistent global solar radiation for crop modeling 
and analysis of most season 
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Cloud Fraction 
Anomaly 

Mean of JJA 2007 - Mean JJA 2000-2004 (from CERES)


TOA Total Net Flux 
Anomaly (W m-2)  

Surface Total Net Flux 
Anomaly (W m-2)  

Western Arctic Sector Averages (120 W to 180 W; 70N to Pole) 
    -13.8%                         +24.2 W m-2                +21.4 W m-2 
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How much are these related to sea ice anomalies? 
Is there any relations to a larger cloud cover in March - May 2007 ?  

Meridional Energy transport 
Anomalies of the rate of meridional energy transport 

Kato et al., 2008
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Note: agricultural sites used for crop yield projections 
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Both Ag  
sites show 
calibration 
error 

One Ag site 
retains bad 
calibration 
throughout 
year 
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•  Energy Uses 
–  Determination and monitoring of solar energy resource and 

storage:  
•  evaluate productivity/efficiency of buildings systems performance 

(with RETScreen (Monitoring and Targeting Program)) 
•  Resource availability relative to climatological resource 

–  Use for inputs to models that predict near-term and/or potential 
long-term resource: 

•  training of neural network maintenance systems (EPRI) 
•  inputs for deterministic or statistical resource predictions 

•  Agricultural Uses 
–  Accumulated solar flux and meteorological resources related to 

crop maturity 
•  net SW and LW fluxes related to soil moisture and evaporation 

–  Detection of errant surface sites in agricultural networks 
(example follows) 
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One Ag site 
shows good 
calibration 

One Ag  
sites shows 
calibration 
error 


